Structural polymorphism of the major capsid protein of a double-stranded RNA virus: an amphipathic alpha helix as a molecular switch.
The infectious bursal disease virus T=13 viral particle is composed of two major proteins, VP2 and VP3. Here, we show that the molecular basis of the conformational flexibility of the major capsid protein precursor, pVP2, is an amphipatic alpha helix formed by the sequence GFKDIIRAIR. VP2 containing this alpha helix is able to assemble into the T=13 capsid only when expressed as a chimeric protein with an N-terminal His tag. An amphiphilic alpha helix, which acts as a conformational switch, is thus responsible for the inherent structural polymorphism of VP2. The His tag mimics the VP3 C-terminal region closely and acts as a molecular triggering factor. Using cryo-electron microscopy difference imaging, both polypeptide elements were detected on the capsid inner surface. We propose that electrostatic interactions between these two morphogenic elements are transmitted to VP2 to acquire the competent conformations for capsid assembly.